Synergism of co-mutation of two amino acid residues in NS1 protein increases the pathogenicity of influenza virus in mice.
The NS1 influenza virus gene is thought to play an important role in replication and pathogenicity during infection. Previous studies have shown that mutations in the highly pathogenic avian NS1 influenza virus gene can influence virulence. However, little is known regarding the pathogenic mechanism of the NS1 gene in low pathogenic avian influenza virus. We found that NS1 genes originating from two H3 avian influenza viruses, A/duck/Beijing/40/04 (Dk/BJ/40/04) and A/duck/Beijing/61/05 (Dk/BJ/61/05), possessing three amino acid residue differences at positions 127, 205 and 209 contributed to an altered virulence in rescued NS1 recombinant viruses on a A/WSN/33 (WSN) virus background (WSN:40NS1 and WSN:61NS1) in mice. To further determine the effect on pathogenicity, we generated a series of recombinant viruses with mutations at positions 127, 205 and 209 in the NS1 gene of WSN:61NS1. Experiments in mice indicated that when compared with WSN:61NS1, viruses with only single mutations enhanced incidence of infection in mice but were not lethal. Viruses bearing substitution of two amino acid residues in the NS1 protein replicated well in lung tissue and caused 20-100% mortality in mice. Our findings demonstrate that co-mutation of amino acid residues at multiple positions in the NS1 protein can increase the pathogenicity of influenza virus in mice.